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wmm 

jK^-fl: asstc & z> mmmmxm^it ^t^mmmm. & mm^m-tz 

[H^^3] iafET yp A'^-r-U OAMilia, Agrobacterium tumefaci 
ens ©T i zf^*$ Kp T i B o 5 4 2 ©tf-f ;i/ l/>Xlifl*©DN Aft$: 

[3&#^4] gffSB^v^^ FttpT0K162 Xtt-€-©»##-e**3t^3ffi 

[ft#^5] ttrfHy ^ D/^f'J 1 ? Ajlll It. Agrobacterium tumefaci 
ens 1 b 4 W-ftlfr 1 ^KlSBlK©^^. 

10 7 ~1 O 10 M/mlTfe-g>fS^l^V^L5(Z)V^•r4^^1^^Cfa«©^^ 

o 

[0 0 0 1] 
[0 0 0 2] 

1 ffi$E43^ 11-3002577 
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(PEGS) . /t-^-r #;i/#>Sr£cz>fl&;tffti£*iT 

[0 0 0 3] 

*fi#?, #lC>f *IC^A£*ITVa£ (Toriyama K. et al. f 1988; Botech. 6:1072 
-1074, Shimamoto K. et al., 1989; Nature 338:274-276, Rhodes C. A. et al 
., 1989; Science 240:204-207) „ b 1/ # £> , 3<JD#£Stt:, 1) ^Dh^7 

[0 0 04] 

— 5/ a >i££H8«&raJBj&£:#0 (Zhang W. et al., 1988; Theor. Appl. Gene 
t. 76:835-840, Datta s.K. et al., 1990; Biotech. 8:736-740) „ 
[0 0 0 5] 

^^^j^b^T 1 -* te&V^Gordon-Kamm W. J. et al., 1990; Plant Cell 

2 ffiH#¥ 1 1-3002577 
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2:603-618, Fromm M.E. et al., 1990; Biotech, 8:833-839, Christou P. et a 
1., 1991; Biotech. 9:957-962) „ 
[0 0 0 6] 

*<Di&<Dfr&£.l'TlZ. 1) fl££DNAtf>;ft#ig#(Topfer R. et al., 

1989; Plant Cell 1:133-139, Ledoux L. et al., 1974 Nature 249:17-21) , 
2) fflfo t §'\<DW!m (Luo and Wu 1988; Plant Mol. Biol. Rep. 6:165-), 3) 
U^y-Agg (Caboche M. 1990; Physiol. Plant. 79:173-176, Gad A. E. et 
al., 1990: 177-183) 4 ) 4 V n >f > V x. ? is 3 (Neuhaus G. et al., 
1987; Theor. Appl. Genet. 75: 30-36) ^M^gl©^^, & 

[0 0 0 7] 

^mmmoy&izmbfr. m^-mmmi^tm^L^n^nx^^ <De cieene m. 

1976; Bot. Rev. 42 : 389-466) „ 
[0 0 0 8] 

TyuA#Tvy&iz£&m*mm^(n&M$&mzmvTteT*^^j3* (By 

tebier B. et al., 1987: Proc. Natl. Acad. Sci. USA: 84: 5345-5349), fit 
-YA (Dioscorea bulbifera) (Schaferw, et al., 1987; Nature 327:529-532) T* 

^&V\£;**lTV^<5 (Potrykus I. 1990; Biotechnology 8:535-543),, 
[0 0 0 9] 

Grimsley et al, 1987: Nature 325:177-179&T T V V Atf) T - D N 

A<Z>t£C hV^Uni/Z. b U — 9 V 4 J\z7» (Maize streak virus) ©DNA?:Jf 

X0DN A U tdtfV & Z. <D J: 3 &0&ffitttfftti> *>nfc V% r h ± 

3 ffifE#¥ 11-3002577 
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Lf=.f%tfM. : b~M< (Grimsley et al., 1988; Biotech. 6:185-189). ^^diT 
^n;t^fy)A®^7^5 F©virC*£^#*&^-e&3;i£: Sr^Lfc (Grimsl 
ey et al., Mol. Gen. Genet. 217:309-316) „ 
[0 0 10] 

Gould J. et al, (1991; Plant Physiol. 95:426-434) & h 3 
ttr^D/^f'J 1 i/yVMW. 

[0 0 1 1 ] 

Mooney P. A. et al., (1991) Plant Cell, Tissue, Organ Culture 25:209-21 

mtt i: &£> ti £ * ;v * #Jf? JB L £ r © * ;i/ ^ 6 ©ffifeft & T* £ & ^ 

[0 0 12] 

Raineri et al, 1990; Biotech. 8:33-38 &>f *<Z>E^&C'|»£ottfc^ S&Jpi 
Itt©7^nA?f'J^AA2 8 1 (pTiBo542) £>f * © 8 SStC&S Vfc H 3 

5. h*w, »*5^©2sa-eja*^©iB«<z)i(?si^B&nfc. s&tc, t- 

DNA35^/^^;I/ : E>^Mfe^5:l§^v^fcT i ^^x^ Kic^^-v-f S/>mfit:ffi5t 

4 11-3002577 
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[0 0 13] 

t£\ sift, ^a*pp, zbiz&mfc+cDmAoimmz-D^T&^izw. 

ftrT'^SM^fc^l/TV^ £tt"aV , *lltVN (Potrykus I. 1990; Biotech. 8:535-5 
43) „ 

[0014] 

» h^fnnS/JC^LTtt, £*j&ffl«fcffiV*Sifc#&*&*lTV*S (Gould 
J. et al., 1991) 0 bfrU <5fl^tt#< ©»*S:5lb, **IC 

[0 0 15] 

#K^LT%«ra»K:»M«i*:tfT?^ £ e>^cM^^£W^lWlI$^^&iP■ 
^l^e%<z>?£«i|£#l:^fi& s: utt-r <& £ * t? *> * o 

[0 0 16] 

9rV *A(D#!.3®&#, &^A>f ■^-U-'<^*-o«t*^ae^A«r48lc& 
iSt^^tfif^Ut^ #^«[«©«P§lJliHI«S:rf aA^^U -fAS 

5 miiE#¥ 1 1 ~ 3 0 0 2 5 7 7 
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[0 0 17] 

[0 0 18] 
[0 0 19] 

*ftm(o*miz£VBKmmisnz>%- : ?-mmm*. mzmfe-zft&bo-vizte 

[0 0 2 0] 

jss. mm. w®&T$m&&<D^<D*mf&z.£-ft-r:i* 

[0 0 2 1] 

Sf3£^KMV^ftT^£&<Z5£^£ ' £#^£& 0 d *l £ ff> *; (Z>(P# < teAgro 
bacterium tumefaciens ftjfcCDT i "/^X^ KfflOV^U^Xii (vir £ggc) 

fi 3 «^ it Z\ <D ^ ? # - * fC A $ ft Z> X li Z\ <D K V % - £ IZffl (D 7. ^ 
K4nc#£U ffimmMZ-^lZj: y T i t/v*^ K^Cin vivo T^A^tlS^ 
©T*feS 0 #M#i§l9!#«3teU $fclC. Agrobacterium tumefaciens A281£Vn 

e>3&/pffC'£tfK ^SOE&^WJS&T^V^ (:7-/FP>. Bio/Technol . 2:702- 
709 . 1 9 8 4^, W K£> J. Bacteriol. . 168:1283-1209 . 1 9 8 6 
37'J £>. J. Bacteriol. . 166:88-94 . 1 9 8 6*£. J. Bacteriol. 

, 169:4417-4425 . 1 9 8 7^ 2V'J, Plant Science . 60:223-229. 1 9 8 

6 ffiSE^^ 11-3002577 
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9^. ATCC3 7 3 4 9) iZ^t. Xl2> T i Zf^X ^ FpTiBo542(Z)^V JV V >X 

(vir mm m^DNAmmz^tisiv*- (^mmm^^x. 

?2-4ii68if) 0 z:© <fc A- A-f:M; icfc 

[0 0 2 2] 

r©J:e)^X-;1-;Ut'J-^^^- ©0! £. L TPT0K162 fciptf § i £ &T* 
§6. *©*3i&Hl JCa^-r. AJ^S&ff Agrobacterium tu 

mefaciens tpt*18M nflBT?&SpT0K154 £D£&i*l£ ^ F (Ti^5X^ F 

j^&3l*S*lfc^©pGA472^^^^ KfcpVCKlOl £ P*tf ft£43ifc!0>j£?g£«:7 
K^&«J£©*StCj: y«ISS*lfe, TM^£-£fr^X^ F) lC P TiBo5 
42<D^;i/i/>xM^fi*©®Uc#n->ft£*iTv^_t:gEi 5. 2=3fn^-* 

©KpnlWr^ (virB. virG. virC#itfc^-S:-g-tO £ijfi#&/u£: : fo<Z>-e&£o ^<Z> 
PT0K154 Kltt, T««©2o©«IStffi^4:-f<Z)iajC# : ?-il*%K:#ALJ:"5i:'r 

4^&C#A U J: -5» £ -T S»^ : ?-^pTiBo542© ^^1/ > &5fc<Z> * n - >ft $ 

[0 0 2 3] 

PT0K162 <D£?lZ, AMT*#!&(D0JITO&£#o:fe;(Z>kL If©t^D--> 
$r©#j£T? ttMS© D N A £ Tfift tC*Ai* -5 Zl £ #&-f U *>S£T? ft H * 
i:^|>5 0 3(/D J: 5 ft^-cHCli, Agrobacterium tumefaciens fflftf&faCD in vivo 
^t"eOffi|HlMSIX. (M/7-X^fl/7^ EMBO J. 2: 987-995, 1 9 8 3^, * 
— ^£>, Science, 223:496-498, 1 9 8 4^) fc^JM^S 3 t. IZ «fc y % @6<J(Z)D 
NA£pT0K162 K*A?-S £ fctf «TtBfCfcS. "Tft*)^, 9&~?. pT0K16 

2 £ Agrobacterium tumefaciens IC^A UT &V^T, IC $ iZffiMD N A 

&#AbfepBR322i:P?tf*iS^ , 9^$ F (MUOZf^TsK K&^tf) £#Ai-£ 

7 ffi!iE4#¥ 1 1-3002577 
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„ PT0K162 ©DN A&CtepBR322£^&g|5##&£<Z)T% pBR3223SS*fl;W:ffilTO 
^TJS:^LfcJffi*jftiLJCj:ypT0K612 JCJ|H#&* *l£ r t IC&S„ pBR322ttpT0K16 
2 y Agrobacterium tumefaciens tp-eta^SgT'^&V'KDT-, Zltf>J:3&*I 

&&£ftfcW& (pT0K162::pBR322 MMi^t^Z)) l?&fr;ftt£ Agrobacterium tu 
mefaciens cfiT'4#t5 Zl £ fbT, pT0K162 £pBR322^##:tf> j e 

tl^*ttC#M»3QsWtt (il#JMM§0 iC^Tigg^tltf, P T0K162::pBR322 ft 
^ft;fc:#i-£ Agrobacterium tumefaciens Zl £ #7?^ <5„ ££JC, pT0K16 

2 £ f -5 Agr obacter i um tumefaciens IC#@(D^^^^ K5:#Abtif^Sbt 

tr5, pBR322mmw<Dmm^ -ij-t.hr it, h^yx#"j>T n 7 c^yy 

— Plasmid 6: 235-248, 1 9 8 1 ) J ^i/yW&iAfc^ ( 

SP) tftftlT^S^fctf^lBl/fc. iot, •f"eiCffiM©3t^#pBR322lC * 

n-s/fbSfiT^sS^ctt, s p*£^-£^ce>>^*^ Kic# Ai"*u£, Agro 

bacterium tumefaciens p*g<Z)*g|M^;3-iC <fc y > pT0K162 CD TM^IC^tMCOjUk 
^-£>iAt-3z:i:#-££&o *fe^<Dffi<Dm-^Cii, pBR322E&5fctf>DN A£ S P 

0K162 ±\zte^T. ii-T^A i/>M&mfc^£ffiM<nmfc3-ZW}*<DTMi&tplz 

*x£lilir&&y#5CDT% ^lCB^<Z)it^$:^^-v-f S/^Wffiae^&^lK. 
[0 0 2 4] 

f±il^7^n/^f'J ^AlUBIi: #{C|^£*l&V^ Agroba 

cterium tumefaciens $r#f £ L < d t ^ £ „ 

[0 0 2 5] 

■/^^.^ Kfc Agrobacterium tumefaciens ^©T^n/^fy ?AM#ffl®^# 

A-rst*f^ttiae*asK:a:»;ff^3:i:3^Tfs. mm(D^^m^m 05? -r 

V**>. Pro. Natl. Acad. Sci. USA, 77:7347-7351 , 1 9 8 0 »C «fc »Jff5 * fcfl* 

8 £tHE#¥ 11-3002577 



4$5JZ 4 — 204464 



[0 0 2 6] 

z(D£oKvrmm2nz>Tyurt?? : -vv2*mfflnizi$. ptoki62 &&<dv 

[0 0 2 7] 

ft, *«Wtcfev^Ttt, #^*t«jJc3»Ab J^fc-rsaMS^tt, 
[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

9 ffiH#¥ 11-3002577 
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tut. -§P(D-r * ©sacoj: e> ic^^fflii^afflictj«vx^T'»^$:^A 

[0 0 3 1 ] 
[0 0 3 2] 

(l) ftf*&*ffiflK®H9g 

(i) j*<D&m 

[0 0 3 3] 

>r*(Z)^S^$:7 0%:n#y-;WCl#i^ 1 %#ClE*3SBW-h U ?AtC3 
0 4)"WS»'rSii:tC«I:oT?g#bfctfe, 2N6IM« (N6 0iMIW 
fcT# ^ >!§i(Chu C.C. 1978; Proc. Symp. Plant Tissue Culture, Science Pres 
s Peking, pp. 43-50) , lg/l*if^;|, 2mg/l 2,4-D, 3 0g/b> 
a«, 2g/lW^fh) ICg^L^o ^&IS^£g)*^4 B B^cS^ ^ ■ 

[0 0 3 4] 
(iii) ^TO£$ 

j *<D$nmm*z±m<D*mvffimi>t~&. i/2N6a#** (1/21® 

1 0 11-3002577 
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N6©±g*Jtii^iSi, N6t?#*>£t 1 g/l*1f$yBft. 2 0 
g/li/g«, 2g/lW>fh) lc«j£U «*3HtfflM)l)^, 

[0 0 3 5] 

(iii) ©*2S'r»fc«J«ft#^&a j ?-*©5fe3B»€:5~l 0 mmf J ffiltM 
r*ie>©*«S:2N6ia#««I±-e*&2aiSI««|UT#fc*^/ 

[0 0 3 6] 

(v) ffim*«fi& 

ygg&tFAAfc? # ^ >?H(Toriyama and Hinata 1985; Plant Science 41:179-183, 
MStMH&S (Murashige and Skoog 1962; Physiol. Plant. 15:473-497) , 0. 
5 g/1 Ttjif^y^, lmg/1 2,4-D , 0.2 ig/l^j^^f 0.1 mg/l^Xl/ 
H>, 2 0 g/1 S/h«) IC#U 2 B|ITT!1 20rpmT«tSZ: 

[0 0 3 7] 

(2) Ti^7^^K (A-r^-u-^^^-) 

/W ^D7^ S/^^Sttta-g^- (HPT) R&GUSmfc^ZT F 
[0 0 3 8] 

(i) PIG121 Em'.H~?<D3]*^-l2mfc?-<D&l <4 > hD>^^tfGUSl^i: 
% /\^f^DY>f i/>i^ftl^i:Mlfc^7^5 F 1991;! 
^A>f^-^^ yn^-n (35JfSfls^iffU> pp. 123-132) „ i&i*rM*^> *«R<fc 

[0 0 3 9] 

(ii) p TOK 2 3 2 : 

i. <<y bD>GUSW;\^f^n?>f .S/^Stfcttfcfc^tf'tBK**- pTO 

K 2 2 9^\©^A 

1 1 ffi$E#^ 11-3002577 
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Tn 7 m^k<D^^^^J v-f S/>JB«ttt3t^HF-S:^tfC 1 a I Wt# ( 2 . 5 k 
b) -famiCk »J 5fiS8&¥?&fl;U *tl5:pUC 1 9©Sma I ^P-fillC 

TOK107 (5. 2kb) pTOKl 0 7&EcoRI, Hindll 

I «U T.'O^J v-f S/>«*ftffi3te : f-S:*tr2. 5kb»^SpGA4 
82©EcoRI, HindHI (2. 7kb) fcStfgU X^?f;7^f 

J/>ffiattifi?i:H i n d III , HpalM^tfpTOK17 0 (5. 2 

kb) 

[0 0 4 0] 

8 5 S ^D^-^-fCfciVCD^^^-if©^ 1 -f > hD>i:GUSl^5:I 
iglf^i/^-p I G2 2 1 (Ohtaetal., 1990,£*M*^##ft <fc U §8M) 
^EcoRI U J -mmKJ: iJ^^mitLH i n d 1 1 1 U 

(pCAAGCTTG;^*7iIn-F4 6 6 0 P) SrlfALfc,, 3 5 S^D 
^-Z-RZF'O hn>GUS £^tf$T#£H i n d III JC J: »; »J ffi U 3 5 

s^n^E-^-lCA-r ^*nv-r e/^^m^it^^m^b^^^x^ K p G L 2 

(J. Paszkowski, Friedrich Mieocher Institute J: »J A#) COH i ndlll g|S 
fi{:WAbpGL2-IG (7. 6kb) pGL2ttpDH51 

(Pietrazak et al., 1986; Nucleic Acids Research 14:5857-5868) iZS\<4 tfU 
V-f $/>3&Jfrffiiifc^(Gritz L. and Davis J. 1983; Gene 25:179-188) £#A 
Lf=.&<D-V$>2> 0 pTOK170^Hpa I MM UT*§£*l£©T/t £ p GL 2 - 
IGCPvuIIBt^ (5. 2kb) ^LpTOK2 2 9 (1 0. lkb) £ 

[0 0 4 1 ] 

2) ^-;t-;Wt'J-/<^^-pTOK16 2A0iA 

^-r^-U-^^^-lC^MIST^n^^^y ^AA2 8 1 E&5fetf> v irB, 
virC, v i r Git^&Jf Abtf fc^-A-^t 'J - /<^ ^ - P TOK 

i6 2A©gfi5I^ (A>f yn-^>f $/>S#ttt3aMK-?\ >f>hn>GUSI€ 

5 FpBR3 2 2{Cft*f5M5:^o©t% 7^^f ;v>fi/>, ^tT^fi' 

1 2 £B5E#¥ 11-3002577 
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-3\ ^>hD>GUSl^»jittlfc^7^5 F£ P TOK 2 3 2 £P3^ 
[0 0 4 2] 

(3) fiyyny^f'J^ 

T-DNA LBA4404£EHA101££^£r??^U y^LTGem 

Lfco LBA4404«>\;i/A-y^X5 F ( vir^^r^^^T^o) PAL4404& 
^•^Sffi^"efe l J, American Type Culture Col let ion J: *J A^«f fg"e& -5 (A 
TCC 3 7 3 4 9) „ EHAlOl&^Wt- >^ X ^ F© virM^C^^M'ffir^ 
D/^f'J ^AA28ia^-efe l J, Hood E. E. et al. 1986^ h A# «rtiT*fe^ 0 
[0 0 4 3] 

(2) JST*5&^£«*<Z>/1^:MJ -k*#-§:z:*i£ 2ii©r^a;^r'J # 
i=UC#AU ^T<£>®^£iifc^Ara£LTmv^ 0 Z.tih^^ F&T 
^AlC^A-r^^^li^«)^x$l#^ (Ditta G. et al. 1980 
; Proc. Natl. Acad. Sci. USA 77:7347-7351) lC<fc o £o 
LBA4404(pT0K232) 
LBA4404(pIG121Hm) 
EHA101 (pIG121Hm) 
[0 0 4 4] 

(4) 7^n;t^fy^^iI©II? 

/W^nv-f t/>(50 //g/ml) ii^v-f >>>(50 fisM) £^tfABigife( Dr 
lica K. A. and Kado C. I. 1974; Proc. Natl Acad. Sci. USA 71:3677-3681) 
±T*3~ 10H|^ig#Lfc7^n V2±<Dnu--$:&&nx~fr££ *J, & 
lEAAfgife (t«££<DAAigife&c£v , >T, t/ 3 fg & 0 . 2M, -X £0.2MlC^Jg U 

T"fe hS/U>=f>S: 100 gsitl, pH5.2)lC?MU Smg£3~5Xl0 9 Mflg 

[0 0 4 5] 

(5) mmtkft 

1 3 mSE#¥ 1 1-3002577 
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mrnvfe, mwMMW:. ^mmmz ioo^m _7-fehs/y>=r>, iog/i som- 

20g /12/a«S:^m6S3Hfl:««I(l/2 N6 N6fiKS%S. N6 

tf#^>£§, Chu C.C.1978, AAT^ y^CToriyama and Hinata 1985), 1 g/1 
rttf^Vlk 0.2 mg/1 NAA, 1.0 ag/l*^ 3g/lW>f h) JC, & 

, &nmm& 250 m g /i -fe7**^s/AS:^tf«Bs*-e«fe^u isias^-fe^^ 

[0 0 4 6] 

(6) GUS?Stt©IS^ 

##«#*&3iiiC«U mmZO.1% Triton X-100 Sr^tfO.l MU (p 

^WSUfet. 0.1 mM 5-^^-4-^00-3 — f>K'J;i/-jS- 
D-$Ol/3>l* (X-gluc) &tf2 0%*#y-;i/£^tfU 

e>*i*ttft#-e©GUS?gffi<Z)iRISK:BRL/T«, *4&##*>il£#€:#BcU 
[0 0 4 7] 

(7) i&nmmfflM. mm<Dm& 

(i) ^OTM 

V>f 2/>&^frN 6 S 3Jg&lC#LT. J^««SI#CDaitES:fTo fe. 
[0 0 4 8] 

mmx* n^iifct, ^iii^5 omg/i;w ^nv>f $/>£^tf2 

1 4 fl&SE*^ 11-3002577 
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- 1 (N6«E N 6 If 2 g/1 * 0.2 mg/1 2 
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